Goal of the present paper is the analysis of the interparticle neck connections in a system made of insulated iron powder compounds with dierent additions of an AlMgSiCu alloy (0.25, 0.5 and 0.75 wt%). The introduction of the aluminium alloy powder has been made in order to improve the mechanical properties, evaluated as the transverse rupture strength, without decreasing the magnetic properties (evaluated in terms of iron loss and coercivity force). The fracture analysis of investigated systems puts into evidence the breaking of interparticle neck connections. Heat treatment (at the temperature of 500
Introduction
Iron insulated powder compounds (IIPC) represent a relatively new material to be used in electrical machines and further design, material and manufacturing development. According to [1] , the application of insulated powders to form magnetic cores for electric motors operating at low frequencies met with limited success. Nowadays, a successful design requires new thinking, a laminated component that is replaced with an exact replica made of iron powder. The ideal soft magnetic material is an isotropic media with very high magnetic permeability, low coercivity and high saturation induction. In addition, the material should be easily shaped into 3D structures in order to fully take advantage of the material's isotropic nature [15] . Lemieux et al. [1] underline that for induction machines with very low air gaps, operating at regular power frequencies (5060 Hz), and for highpower-density machines, the poor properties of powdered materials with high hysteresis losses are barely acceptable. In addition, their mechanical strength is very low (maximum 100 MPa). This issue severely limits their elds of application.
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Insulated iron powders tend to perform better than steel laminations at frequencies higher than 400 Hz [2, 6, 12] . However, for low frequency AC soft magnetic applications, the materials must have high permeability, low core losses and acceptable mechanical strength to compete with steel laminated assemblies.
Experimental conditions
The IIPC material (Somaloy 1P 700, Höganäs AB) has been blended with dierent amounts of aluminium alloy (ready-to-press aluminium based powder Alumix 321:
Al0.95 wt% Mg0.49 wt% Si0.21 wt% Cu0.07 wt% Fe1.6 wt% lubricant, Ecka Granules). The investigated systems are given in the Table. (647) 
Results and discussion
The existence of free internal surfaces in sintered microstructure, such as pores and/or particle connections, results in several specic failure mechanisms. The fracture surfaces of PM materials are dierent from those observed on specimens made by other processes due to the interior pore surfaces. Some authors documented [1315] that the fraction of pore edges, which appear as smooth free particle surfaces, varies with density, where lowdensity regions display large amounts of these free surfaces. In a highly porous and suciently plastic matrix, the basic failure mechanism is the interparticle ductile fracture. A distinct case of interparticle failure is the separation along the original particle surfaces without or with only minimal local plastic ow [13] . The presence of oxides along the grain boundaries in particle connections results in an interparticle intergranular failure. Transparticle transgranular ductile failure of sintered microstructure occurs only in the case of a low-porous and highplastic matrix. When transgranular cleavage fracture develops in sintered steels it has a transparticle character.
In a highly porous microstructure it may transform into interparticle ductile failure [15] .
As shown in Figs. 13, a low level of sinter necks was reached after heat treatment. There was no evidence of major plastic strains at the interparticle necks. contributes to the early stages of interparticle neck developments. According to [16, 17] Fracture surfaces and TRS values show that, at 300 MPa, the strength and the area related to the interparticle necks can be correlated to the occasional broken insulated point-to-point surfaces that hinder the development of interparticles necks. Fig. 8 . As in Fig. 6 , but for systems C at 500 MPa. 2. In terms of fracture, a low level of sinter necks was determined. There was no evidence of major plastic strains at the interparticle necks.
3. Present results, for low frequency AC soft magnetic applications, shows possibility of an AlMgSiCu alloy as the new additional element to the IIPC.
